Background: Recently, the existence of sensory branches of the suprascapular nerve
have been some reports of the existence of sensory branch of SSN 2, 9 and sensory disturbance in patients with SSN palsy.
11
In this series, we have performed arthroscopic SSN decompression for the patients with the sensory disturbance at the lateral to posterior aspect of the shoulder. The objectives of this study were to introduce our new procedure of arthroscopic decompression of SSN and to evaluate the postoperative change of the sensory disturbance.
Materials and Methods
Between October 2006 and October 2008, arthroscopic SSN decompression was performed in 30 shoulders of 30 patients with SSN palsy by the same surgeon. Among them, 25 patients (83.3%) were able to be followed for more than 1 year and included in this study. There were 11 men and 14 women; average age at the surgery was 63.9 years (range, 41-77 years). In this series, the patients were diagnosed as SSN palsy when they had dull pain or deep pain of the shoulder, and there existed sensory disturbance at the lateral and posterior aspect of the shoulder. Muscle atrophy and/or weakness of supraspinatus and infraspinatus that are not relevant in incomplete or small rotator cuff tear cases were observed in most cases. And effectiveness of SSN block test by a procedure that we have reported previously 15 are also considered to support the diagnosis. For our SSN block test, the needle was inserted at the midpoint of the anterolateral edge of the acromion and medial edge of the scapular spine, and inclined at a 30º angle toward the dorsal direction from the axis of the body until it reached the base of the coracoid process. Since the sensory branch of SSN usually runs along the dorsal aspect of the base of the coracoid process, 15 mixed 5ml of 1% lidocaine and 5ml of 0.75% ropivacaine was injected at that point. Nerve conductive velocity of the SSN was examined in 13 cases and only 1 cases showed delay. SSN palsy caused by paralabral cysts was excluded from this study because, in many cases of paralabral cysts, the entrapment occurs at the spinoglenoid notch to the isolated infraspinatus branch.
In 3 cases, degenerative changes of cervical spine at the level of C5 and C6 were found;
however, no compression of the spinal cord or nerve roots was observed on MRI, and muscle weakness of biceps was not found.
Twenty-six associated diagnoses of the same shoulder were observed in 24
shoulders; there were 20 rotator cuff tears (5 incomplete tears, 3 medium tears, 2 large tears, and 6 massive tears) including 2 re-tear after cuff surgery, 3 rheumatoid arthritis, 2 cuff tear arthropathy, and 1 frozen shoulder. The SN portal also could be used as a working or retractor portal. At first, a blunt trocar was inserted from the SN portal parallel to the body axis until it reached to the supraspinatus fossa of scapula. Then, the tip of the trocar was moved toward antero-lateral direction along the supraspinatus fossa and the depression of the suprascapular notch was felt. There the STSL was oriented by feeling snapping of the tip of the trocar at the ligament. It is important the trocar was inserted beneath the STSL and held by the assistance. Then the scope and shaver were inserted from the antero-lateral portal and CC portal toward the trocar. Soft tissue was resected by a soft tissue shaver with suction around the trocar first to obtain the view, and then along the base of the coracoid process and anterior border of the supraspinatus muscle to expose the STSL. The suprascapular artery, which usually runs across the surface of the ligament, was used as a landmark to find the ligament (Fig. 2) . Once the artery was identified, the trocar was used to retract the supraspinatus muscle to obtain better view of the STSL and suprascapular notch. The ligament was dissected by scissors and excised by a punch and the suprascapular nerve was observed to be released (Fig. 3) . When there is partial or complete ossification of the ligament, we remove the ossified ligament using a punch. In some cases, sensory branch that branched just distal to the ligament was observed. Postoperative immobilization and rehabilitation were applied according to the associated procedure.
Clinical evaluation
Pain sensation around the shoulder was investigated using a pinprick test pre-and postoperatively. The average follow-up period was 18.5 months (range; 12-30).
Results
There were no complications of the surgery including infection or nerve injury.
Preoperative sensory disturbance area included the posterior angle of the acromion in all cases, and spread from the lateral side of the shoulder to the posterior aspect of axilla in most of the cases (Fig. 4) . Twenty-two shoulders showed hypalgesia and 3 shoulders showed hyperalgesia. At the time of the final follow-up, the sensory disturbance was completely recovered in all shoulders.
Case presentation
Case; sixty-six year old female with SSN palsy and medium-sized cuff tear.
Hyperalgesia of 120% was observed at the posterior and lateral aspect of the shoulder preoperatively (Fig. 5a ). Arthroscopic release of SSN and arthroscopic rotator cuff repair were performed. Twelve months after surgery, the sensory disturbance has completely disappeared. Good repaired cuff integrity was observed on MRI (Fig. 5b ).
Comparing Y-shaped view of the pre-and postoperative MRI, postoperative improvement of the atrophy of the supraspinatus and infraspinatus muscle was observed (Fig. 5c ).
Discussion
The existence of sensory branch of SSN has been reported, 2,9 however, there has been only one clinical series, to our knowledge, that focused on the sensory disturbance in association with the SSN palsy. Ikegami 11 reported that sensory disturbance of the posterior aspect of shoulder and axilla was observed in patients with SSN palsy at the site of suprascapular and/or spinoglenoid notch and the sensory disturbance improved postoperatively in some patients. In our series, all patients demonstrated the sensory disturbance at the lateral and posterior area of the shoulder, which always included the posterior angle of the acromion. And, the sensory disturbance completely recovered, usually in 2 weeks, postoperatively in all cases. From these facts, the lateral and posterior area of the shoulder is considered to be the proper area of SSN, and the sensory disturbance at this area is useful as diagnosing SSN palsy. In our series, all patients except for one had associated shoulder lesions that were treated at the same time; therefore, it is difficult to evaluate improvement of the clinical findings as the effect of the decompression of SSN separately. We believe that the postoperative improvement of the sensory disturbance proves the effect of decompression of the SSN.
It is often difficult to diagnose SSN palsy especially in patients with massive rotator cuff tear because some symptoms, such as muscle atrophy or weakness of supraspinatus and infraspinatus, are in common. And electrophysiological examination (EMG or nerve conductive velocity) often does not prove the compression of the SSN, as also in our series, possibly because the length of SSN between the suprascapular notch and the insertion to the muscles is short so that it is difficult to detect the delay of the nerve conduction. The sensory disturbance of SSN will be a useful finding to diagnose SSN palsy especially in such cases with massive supraspinatus and infraspinatus tendon tear.
Mallon 14 reported that SSN palsy occurred in massive cuff tear shoulders because the torn muscles were retracted proximally and the SSN was entrapped at the suprascapular notch. In our cases, however, SSN palsy existed not only in massive rotator cuff tear cases but patients with small or incomplete cuff tear or even no tears.
And the associated pathology showed wide variety in each patient. Percentage of existence of SSN palsy in patients with shoulder disorders may be higher than we currently recognize. If SSN palsy is remained undiagnosed and untreated, the patient will have residual pain after a shoulder operation. Therefore, it is important to always consider a possibility of association of SSN palsy when we diagnose patients with shoulder problems. It is often difficult to repair massively torn cuff tendon at the original footprint and, therefore, it is uncertain if the entrapment of the SSN is completely released after surgery. Mallon 14 reported that the nerve conduction improved after partial repair of massive rotator cuff tear in some cases but not in all.
Moreover, Warner 24 suggested from the cadaveric study that the lateral advancement of the rotator cuff more than 1 cm may cause excessive tension in the motor branches of the SSN. Since arthroscopic release of SSN is low invasive and can be performed simultaneously with other procedures, we recommend to perform the SSN release in cases with SSN palsy in association with massive rotator cuff tear.
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